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Thus, the aqueous phase used in most fixatives is liable to elute at least part of the material, while most staining reactions lack specificity. The latter problem has lately been successfully attacked by the use of the salt-controlled alcian blue technique (Scott and Dorling, 1965) . The present paper describes the application of an immuno-histochemical technique to this problem. Chondromucoprotein (CMP) in cartilage was detected by the application of antibody directed against this substance. The immunological characteristics of the reaction and nature of antigen and antibody have been fully described elsewhere (Loewi and Muir, 1965; Muir, 1958) . Antiserum to CMP is predominantly directed against the protein part; for this reason parallel studies have been carried out with the alcian blue technique to demonstrate the acid polysaccharide part of the CMP complex.
Material and Methods
Cartilage was taken from fully-grown pigs immediately after death in the slaughter-house, including specimens of costal cartilage, of tracheal cartilage, and of articular cartilage from the ankle joint. Part (Loewi and Muir, 1965) . This antiserum, at a dilution of 1:5 in Coons's buffered saline was applied to sections for 30 min., followed by washing for 30 min. After this, fluorescein-conjugated goat-antirabbit y-globulin was layered on the sections for 30 min., followed by another wash of at least 30 min. Controls treated with an unrelated rabbit antiserum, were included in every experiment.
Alcian Blue Method for acid polysaccharides was used on sections of fixed or unfixed tissue. Varying molarities of MgCl2 were used, the critical point being different for the several acid mucopolysaccharides (Scott and Dorling, 1965) .
Results
Costal Cartilage.-Sections treated with antibody showed specific staining of the rims of lacunae surrounding chrondrocytes (Fig. 1, opposite) . This region was unstained in control sections, whereas some staining of chondrocytes was frequently seen in control (Fig. 2, opposite) as well as in antibodytreated sections. The zone surrounding chondrocyte clusters, beyond the stained rim, was often, but not always, seen to be unstained as in Fig. 1 . This contrasts strongly with the alcian blue stained section (Fig. 3, For control purposes, some sections were incubated in saline for 24 hrs; this did not affect alcian blue staining and only slightly increased the intensity of fluorescent staining. Hyaluronidase treatment did not cause any non-specific uptake of fluorescent conjugate in control sections treated with rabbit antidextran or other rabbit antisera.
Articular Cartilage.-Articular cartilage showed specific lacunar rim staining by antibody, as did costal cartilage (Fig. 8) . This was particularly strongly demonstrated in the deeper layers adjoining bone (Fig. 9 ). The distinction between the circumlacunar spaces and the interterritorial regions was not marked, although it could be made out here and (Fig. 14) . A control section is shown in Fig. 15 . Alcian blue showed fairly uniform staining of matrix (Fig. 16 ).
Embryonic Cartilage.-Sections taken from a femur showed bright fluorescence of lacunar rims as well as fairly uniform stippled staining of surrounding matrix (Fig. 17) . Alcian blue showed fairly heavy uptake by the cartilage matrix without much regional accentuation (Fig. 18) . (Fig. 19) . A control section is shown in Fig. 20 . Chemical analysis of aorta has shown the presence of considerable amounts of acid mucopolysaccharides, some or all of which are probably in protein combination (Meyer, 1964) .
Controls.-Apart from sections treated with unrelated rabbit antisera, which served as controls on every occasion on which fluorescent staining was carried out, experiments were performed in which the antibody had been absorbed. Such absorption with CMP led to complete absence of fluorescent staining. Absorption of anti-serum with pig serum or with collagen, however, did not affect the fluorescent staining of cartilage or other tissues. Fluorescent conjugates other than those directed against the antibody in the sandwich also failed to stain. The specificity of antibodies to CMP is further described in an earlier paper (Loewi and Muir, 1965) .
Discussion
The results show that tissues rich in CMP are capable of being stained by antibody to CMP, using the fluorescent method. The antibody used in the present work was made against CMP from pig trachea, the acid polysaccharide constituent of which was predominantly chondroitin sulphate (Muir, 1958) . We have previously presented evidence (Loewi and Muir, 1965) showing that this antibody is directed against the protein constituent of CMP. This is presumably also the site of reaction in tissue sections. We have, however, at present no evidence as to the possible reaction of antibody with proteins bound to other acid polysaccharides, such as keratosulphate. The alcian blue technique, as described by Scott and Dorling (1965) (Scott, 1965 
